Induction of pancreatic stem/progenitor cells into insulin-producing cells by adenoviral-mediated gene transfer technology.
beta-Cell replacement therapy via islet transplantation is a promising possibility for the optimal treatment of type 1 diabetes; however, such an approach is severely limited by the shortage of donor organs. This problem could be overcome if it were possible to generate transplantable islets from stem cells. We showed previously that adult beta-cells might originate from duct or duct-associated cells. Ductal progenitor cells in the pancreas would become particularly useful for therapies that target beta-cell replacement in diabetic patients, because duct cell types are abundantly available in the pancreas of these patients and in donor organs. In this study, we examined which embryonic transcription factors in adult mouse and human duct cells could efficiently induce their differentiation into insulin-expressing cells. Infection with the adenovirus expressing PDX-1, Ngn3, NeuroD, or Pax4 induced the insulin gene expression. NeuroD was the most effective inducer of insulin expression in primary duct cells. Surprisingly, adenovirus Pax4 strongly induced Ngn3 expression, while Pax4 is considered the downstream target of Ngn3. These data suggest that the overexpression of transcription factors, especially NeuroD, facilitates pancreatic stem/progenitor cell differentiation into insulin-producing cells.